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1/ 



sb^imiom^^LE^^^W^^^LT-o^^^LEWJ^U 
&7E L fcWfcotEtt^ll 0 * LEW 9 * LK WTO * 

ift»}iiLEW*5fe^"ry/fc> _ 

<a e E W «r «t ffi "t & *feo 
(0^ 1< t) ^tta^o^romiBl 2 &5c*n h;vtOmiBB^ft^**^> 

l$ntt*£i*C LfcME* «3 £ LEW fcLWhT^t^i: fc-*-*W*3C 3 

tzifiBmUfflLfrZl L* J ttL?ii?*'-VyjnzJ: $tt^LTtffl|B*fr£te , 3:»ELEW£5e 

©■9-ifKW4r*tti-*"*^p 

l ISS ? L l e n »56^ r- y 7* tt , tinea** o * le w z ft* »*m<om * x 

LKW^JELTmBtt^ftOSLKW^i^+iW^SJcRlfto****^-^* 
[11*371 
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#K2 0 0 3 - 3 4 2 6 7 6 * y: 17 

# • 

J&SJL 1 Uwc D (..-». « t « . . . > t «55?55Swi»?2?? 

%r ( t hTf u f r Sl********^*""""*** 

was*] 

\^ o .i%?ti: , .;:"a ,0 . 0 .°- ) w^. o =. 

•Tn Catch A Chorus:Using Chroma-based 
presentations £ or A .d i o Th» » » a . 1 , - « 

Proc of WASPAA 2 0 0 1, 1 5-1 8 ( 0 0 1). 
• [ ^*K3 1 Foote, J Automatic Audjo S.«» 

^roc.oTrCM^ ^^VoUsSUOOO). 

sfSSi-ISWm 2 0 0 0-MUS-3 5-1, 1-6 ( 

(D) , J 6 3-D, 4, 3 4 9- 3 5 6 (1 9 8 0) . 
^«V,Shepara K N. :C . r c . a r , t , § J > g I » 

dgments of R e 1 a 1 1 v e /, ' . , 
Am 3 6, 1 2, 2 3 4 6 - 2 3 5 3 ( 1 9 6 4) . 

'•"St;'.::::' ^^sruri,: 

ffi|£#2 0 0 3 - 3 1 0 7 7 8 5 



#12 0 0 3 -3 4 2 6 7 6 ^-v : 2/ 

ributi o^R , SPIE 1999,637-6 ^ ( 1 9 9 9) . 
[#Nf l^ft 9 3 Savitzky, A. and Golay, M. J. :Smoo 
thing and Differentiation of Data by S 
implified Least Squares Procedures, Ana 
lytical Chemistry, 36, 8, 1627-1639 (1964) 

"Mtrtti o] mi, mnnm, w*-. mm-: RwcMtif- 

=gmm «Sft*, 2001-MUS-42-6, 35-42 (2001). 
[^#fF^CK 11] van Rijsbergen, C. J. ilnformati 
on Retrieval, Butterworths, second editi 
on (19 7 9) . 

[^ir«l 2] ¥EB^-, *&HJi > : GTTMt:I^<tiII^> 

XrA, flWfcWUl MHWWHf. 2 0 0 2 -MUS- 4 6 - 5, 2 9 - 3 6 (2 0 
0 2). 

[0 0 0 5] 

[0 0 0 6] 
10 0 0 7] 

<d i n t± , i o <^ tf k r«9 a* - * * ? - * t * fcffl * ^ b w s * *** 

[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 

[0 0 11] 
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2#xynv^y H^|v^:H J t^o 1 2^%^nv^ h i: L 

tLj^'yVl (O^Kt) (lli7^7 7^7HO/m) £tfaB*©£T 

>ry y-r**:^ t^iM^^H^^> **atL&^*«» 

^h7^UI«^^ U*-€-tL-r*L^>w-ev^UJ: Oitt'&t'Ctt^jftOiEl.KW 

f 2 0 0 3-3107785 



#12 0 0 3 -3 4 2 6 7 6 : 4/ 

*^T*»3 5gtKM 

[0 0 17] 

[00 1 8 ] ^ 
[0 0 19] 

1 2&x*n-^* >^*e> 4 l*SP(B1*-=> 1 HEP*H4-C->7 h LX 
4~|I!<7)^##1ti£^1~ 1 2&7&*nv*2 > h;vi:-etLi «9 7 ^~ 1 (O^Kt) /fttiS 

g^^^i-^>»m^*B#f^^»m^L^^l9^LE^^L-C^tL^l 2l«on 
[0 0 2 0] 

W^>77^t fcSMUUfr M L * * tt^tt ^ ;v - ^ > ^ £ ■} tt* L T m&B 0 

ft (A*n, B^n, ^ if) o*fc»)iStKWIt?**^S5ft»OiRl5fe«:iliv^gEt?ff^ - fc^ 3 
[0 0 2 1 ] 

ffifE# 2003-3107785 



#0 2 0 0 3 - 3 4 2 6 7 6 ^- v : 5/ 

k «* ifcfe u fc£ u « twr o * t k * o * t k w J l - 

***** •) * LKWIifeS»R * > 0 * * 

LEM^#fll<0*frfr* 9 * LK WW 1 14 Jl* ***W*T*5 * o ^^"^ 

L K m * Hte L T - o ft** *)«LKW*ifcfeUifefeL, fc**8fc©tffffitt#* J ^ixE 

n *«»«*«>*#* *> 5E uEmw fcfr*wir*-*«te* * * LKinftfe* -r * * t , mm 

& < , * ©fll*>* *)jSLKIIl4B4 L MW^t * t *: ***TtbT?* * 

° use * #E*6-r * * ©t^ofgi 

[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 

teKR©*fflOfcftKtt, *aii-i!!i*o««-»r-^»t'»^4*t*i--<-c©*eK 

^MtCT^^S^WSo ^tf^> (chorus) **v»J4 

^vr/ (refrain) ti>mi*>&o *ei4, *ffl*it±. ±« (t heme) 

( (A*n) C->* 2 <7>#*»fr (B*n) ) ) XnHft) X 

n2 C _ rB ^ C-**l (A^n) 3 (-*2 0#*«* (B*n) ] 

n3 

OH^-^fcfX n4 ] l-+x.>T<< >f} a _ _ 

£2 003 -3 107785 



#M 2003-342676 ^-v : 6/ 

fr«i-B*-C*a 0 *Unl , n2 , n3 , n4 tt*0*LH*«r«"tiE«)aE*-e** 
(#<<&*&-g\ l^nl =£2, l^n2^4, n3^0, n4 ^0) o r^n (i n t 
r o d u c t ion) ttllir*ttfl\ A>D>B^n(verse A, v e r s e B) 

[0 0 2 8] 

lft*fc«*L**|fcDKW<0**>i6L (**)iSLKH) fcJLoltffiU ft^m^>* 
[0 0 2 9] 

t^itSi^^EKi^^tii^» ? ^* otfe ( 

[0 0 3 0] 

m@2 : mv)ML<7)mm&m _ 

[0 0 3 1] 

p®3 :*»)SELKIB!<0»J& (UM&&*:«-TjS0 <^te 

„ 0flx.&£> (ABCBCC) WJ:^««^ (A, B, C li^ti-PftA* u , 
B^n, t^KWtta) . #M^^i9^LEra*^-ti:> (BC) ^©UJc 
fcKWfcLtJlo**. tOW, **©c©*t>*Uit#fc*^v*-c, (BO *>rt<& 

[0 0 3 2] 
[0 0 3 3] 
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#JH2 0 0 3 - 3 4 2 6 7 6 ^-v *. 7/ 

[0 0 3 4] 

Lv>^\ graft^li, tm£fr&MJ&$&ffl (^<^^T'ti. 7. 7-40sec)i* 
[0 0 3 5] 

( (-A^n [— *-B ^ u] ) X nl — -9" If) X n2 

(m 2 5#h?,) o 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 
[0 0 3 9] 

(1) ^Jfco^H-Ctt, S-f> (WWf-S-T*-*) Ur^Sl) 
[0 0 4 0] 

(2) ^.tl, fOXAtt«W7V-A*?), SBffiOgE^tf>l&#£SttSiV> 1 2^: 
[0 0 4 1 ] 

(3) ^ffcffiStWi 1 2#C7G*n-^* h^/0#«Jtfc«*^7 

<^oiims£itirt£ din*) (xr^s3-i) o ifflsoaastcafe^ 

[0 0 4 2] 

(4) iit, <K1«#JgtfcA*Lfc**\ h;vo#^7n(i^i&^JSL"Cv> 
ftT^n^? h ;u t±tej&*S£ < ^-T% J: ? 1 2®®<a$£f§3fc£#ll LT 

> mnw&<n?u'?'<? YfrtDWusMttm-tZo *ti*m&&thT > ±ia^»)^L 

) (Xr?7*S4) o 
[0 0 4 3 ] 

(5) f*fe*Lfc#KRO , 9-if& L$*±lfi^i:i^tfFit«. (*t- 
[0 0 4 4] 

ffi»2 003-3107785 



#H 2003-342676 ^- v : 8/ 

(6) Wci>y-^b^Z.m<V-m*fttl1r& (Xf^S6) o 
[0 0 4 5] 

(7) [WjB#tc. *Wtt*fcLT»&frfc»9«L*ii*ffl;&^a Ur^S7) o 
[0 0 4 6] 

t fz m 2 (± , o -9- tr e w * *fctti -r * onj&o^o— ®i * * -t 

[0 0 4 7] 

t-f^y-f") >r*£We.\\u ffitews?*) >^^#oTiiL^i^f-^t> 

ms) T% A7j£tlT < l.tittf-^l^V^Tty^'J >?*£tr? (03©t^^y 

^xt7 7st i ) o r- ptf^wm^-e&titf, ^y?v yy-ztizr-rit, 

[0 0 4 8] 

(a3«iiaixf7 7ST2) o iit«iiai¥S3 

^-^Kmor-tfi^mmLXmz 1 2&7G*n-^* h;V (c h r om 
a vector) =£rfflv>.?> 0 
[0 0 4 9] 

;W±, ##^m7^r^$tLTV^^nv chroma) *ffl*8ktttLT, 

omaspectr um©^ov(7)#* l 2 fil<0W£ 6C|§itS[>fk Liz 4 OfcjS^fc & 
o i4^tiM:> ##fp«7tcj:tLii\ fclhfett 

G>JlfcR®Jt<B*n-*'fc, fcOfBOfrlfijWW b (***-:/ffiS. heig 

ht) <7>ro<?D^7C-c^3Si-4ii:**T#&o * n-vs* h ;i/-C&, ^y-*^ h ;K£> 

t^iht, JSr&ik*^ h;v£RJH± o^n-^^^fe^a 

[0 0 5 0] 

^ifeo^-^ti. EI 5 icf^i ? Cico^ nv^iJ' h ;i"Sr 1 2^7CT^L N ^n-^r 

7-tt*^*^ttv^ 0 1 2^C7CO^nv^ : 5' h f-fB#$Jt<£> 
A**»«-t*w*j"t&«E«FB7-yift» (STFT) SrftiTf&o -toft, ®BfF^7- 
'jx» (STFT) -e**6/sait^*^ ®Sfc»tt*#»**-/l'<OJSaMfcf JCjEjftL 
siy-Xi* VfrVp (f, t) tt&^-A^JBttafcttc e n t<D&& 

xmL, Hz'V&Ztiizfflto.&.fK z £> ^i?i:cent T*£S*LfcJSife8fcf c e n 

[0 0 5 1 ] 

fcent = 12001og2 (f H z/ (4 4 0 X 2 3 7 1 2 " 5 ) ) •» ( 1 ) 
ip^^^ji l 0 0 c e n t MNSU 1 *^^-"/»± 1 2 0 0 c e n t 

o *<Otz*b^ ^£c (cliUc^UWit^ ^n-mtfES) . * ^ * - h ( 

;W h KtflS) OJSifegfeF c , h centl^ 

tBM 2003-3107785 
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Fc , h = 1 2 0 ^+ 10 0 (c- 1) ^ - (2) 

[0 0 5 2 ] 

ctLHOctH (S*©*ft-Ct±, 3-8) W***-:/*H-elllttL-C, 12^tg 
^n^^^h^^xvc (t) £T1B:£ (3) Wl.o 

[mil 



Oc 

: (t ) = 



£ J BPF, t (f)f.(f.t)df (3) 
h=Oc t l ~ 00 

^^^, 0 i:-C\ BPFc. h (f) tt. W£c ***-yteSh<7M£S<^?--£ 
[it2] 

1 / 2y(f-(F ... -1 0 Q>M (4) 

BPF=..(f)=T 1-cos r^-r J 



[0 0 5 3] 

fci3S#ffr£L-cv>*3£ircti, ^SKf^fcWttJMiU 6 kHz. l^fkey hi: 
16bitt?A/DttLtv^ofU^h (t) hUi$i4 0 9 6^->' 
^ft*fflv^ffl«FM7-Vi«* (STFT) fl§&7-'J J-fc* (FFT) "eit#1" 
&o ^ii^-V^E^ (FFT) O 7 V--M±, 1 2 8 0 b U t^t^M 

c^B^F^M (1 h) * 8 0 m s t-f&o 

[0 0 5 4] 

ST4) o 
[0 0 5 5] 

0 *#»&«MttK*##ia:7-ei±> Ei 6 fctt'lH 7 -9 fc, NFgiJtcoi 2#L7C*n^ 

^hJV ^tti^^l (O^Kt) (ltt7JV7 7^yM<0/H 

30 t*WBL&<D&X0) 1 2^7C^n-7^<^ b^fcora^S<affi****^^t***o 1 2 

[0 0 5 6] 

\%Mt<Dl 2%jtWv<? (t) OiL^-evti^ **L.fc «!> 9 

y (lag) 1 (0^ 1 ^ t) 1 2#OT*n^* b;Vv (t - 1) (fiti 

fflSE# 2003-3107785 
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it-vi^n;v) OTMr (t, D ^Tia^: (5) izW>'^X*#>2> 0 

m3] 



I 7T(t) 


IT ( t - 1 ) 1 


1 m a x « u c ( t ) 


maxe uc(t-l) J 



r(t ' I> - 1 VTF 



■(5) 



_bfB5£ (5) H£v>"C, £Ht© (12) 1/2 tt, 12^I^ J 7^1^1 2^C7n®3£ 
-t>fo<nttftm(D^X~&Z>Z i:^LTV>4, ±fB* (5) *«>fl^*<0TiB5S; (6) tt 
, ^H-?-^35:^#OiE^^^*^v^±^S1-^^*> O^r (t, l) 



[ft4] 



ir(t) m (6) 

t&b»Sr (t, l) tt, #R##Jt <0*o b/uSTflk^SSfCjEK-fkL, 7 

[0 0 5 7] 

*7-y/sT4) co^trati. gi8j±. ^sii^tstMsiM^ urn 

$ r (t, l),/^^^FIRall (t, 1) ©t«^?)o I^ItEFW 

W^^LTV^o ^i5i<7)';^ F7?7*tt, ia#±ou^ hT^^-e^ttifJ: < : m 
RW^^R-tK'J^ h77^t4!fcRli4v» B Lfc#oTR#Htt;Rtf9^ttfc«lfr± 

H8Wt,«fllliSr (t, 1) l±*T**OHA»rt , C56«**t*o.fE*lC#&*L 
4r (t. 1) Wt, H9i:^tnc> ^X^<^, *tffcHiiL*v>fBMR*3-* 

[0 0 5 91 

^hT^^t, IMr (t, 1) fc*-=*v>T, K'OfcW***'!>iE3*/C\/>* 
fr**^*. H8C^tJ:^lc, ll&Ir (t, 1) «»^BIt> ^«fc 
lwt-l¥W:iIt^t &9j63*iTv>;&KIB]fc*tJSl^\ l$W*li ( 
i««LTgV« tf£*L*o »»Tl*bT20KM (ttT, [Tl 

T2] fcMai"*) K«oT9^»Llfl!>tt«^*V**«K**o«fl»t««fi«'2:lf 
t>\ [t= [T 1, T2] , 1 =L 1] T?OT. [Tl, T2] [Tl-Ll 

T2-L1] 3&»»0jELKIWC**ii:«:*i*i"*o r (t, 1) 4«©a«» 

[0 0 6 0] 

^tlftl^^^^nPCPt^ t - 1 ¥lSfcH 1 0 K7fi-t 
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#1^2003-342676 ^—7: 11/ 

C) (C) -CJbSifc^LO^o £OJ:3fc*M*##S*vC\/**<0li. 

0-9-tTCOEWi:^H^^*tt> *&O^ecoKBfcfl&O*30©--o<DKW (A, B 

) fcowttEfcjfc^raKaafc*, JWfeo^ecc»je-r4i*BHt«T?j.o9^i*»«r 

-t&tztb^ #m^#JfcS*L*:EW*#A, B, cro7^77^^^TP»?^ 
U^ 0 «x.lf TAi 2 J co^te, AlEBWA^nJ:A2EilI«A^n^ftlO 

[0 0 6 1] 

* ^ fe^ffi * a v if a - ^ * ffl v» T * Jt H J: «9 *ff -t * ^ »± . Mf«a *5 v> T 
V^it^tm^t LT#JBS*LS^-7 (Hough) SS»*fflv*4 0 ^7«*T? 
^ t _ isp^jc^jt4^fev»ll:«l*/<9>-^ a, b»tl=a t+b-Citfc 
H# (T, L) rfcfc/<?*-*£W£b = L-aT©ttB:*»< (TB*^*PK** 

aV*) o -eu, ^<<7>«tw**5!*>*^ (s«t©*^^) co/N°>7^-^*#oig:fi 

tt W&tU* i vxD-C±SB©i£«W>« § ttHf £ 0 * *K * - *£W»± 1 #Ctg 
[0 0 6 2] 

fLfc&iKte, \%mtK&WZ>^U~-?£:mRa 1 1 (t, 1) tt. Tffi^ (7) &b 

urn 

R.„<t. n- -t^t— dT (7) 
J i 

@8i:^Wi7i:> ±|£Ra 11 (t, 1) ^7C^v>i*#o 1 WtttHiW 
[0 0 6 3] 

h^©IEffi#JfctfcWifi:< ^o-CLI r (t, 1 ) 

nwsfc lt^ (7) ©tminrn^'f xiSiftoSPiW*^ ^« if, #r (t, 1) 

His^-c, 5&> ±> T, £T0 6:£ffl0j£#KWI©¥:$^traU *■<&*:*: 

fro-UtfrKLX, ait«fc*Cr (t, 1) *e>*/Mt*3Ko **>fll«>:£|6j<BiE 
1) #<b**ll*fl<o i©i^U*ftfcRa 1 1 (t, 1) li, H14©*fl^ 
[0 0 6 4] 

±tO*}fc, Rail (t, 1) ***fc«©»tt*#©«taii, J^T^Il^ 

liEi 2003-3107785 
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#01 :iR#4SMlttf-*$>fcffi 

H 1 4OJ&1B0OiiBIt^$fL4R a 1 1 (t, 1) 4^+5H'^ tf- * £§1^*1 
f-nL«tSo if> Rail (t, 1 ) (O 1 a gW^lSjCO tf- ^ 2 

> TES (8) t?*ft*Ra 1 1 (t, 1) <7)¥rf ^b^^IE^ <b J! « & ffiPJf £ H - 

(KS i z e =0. 32sec)o 

[ft6] 



KS i z e 

^ wR.m( t, 1 +w) (8) 

w = - K S i z e 

/;/:U CK&fcT-^tfefcBOtfrfc:, Rail (t, 1) 1 a gft^lfilf:, 2PBtf>*-r' 

*?|v>T, r (t, 1) -YXjSS^O*«H £2>*mM%^M*MW£^'C&< CR 
all (t, 1 ) o 
[0 0 6 6] 

mm ^m^X&WlffyK&z. Zo Ral l (t, 1) Ofcf 

ff 2 B =W1 W2 (^1 -,1/2 ) 2 — (9) 

[0 0 6 7] 

#12 : »ia«L«-oai* 

HI 6fc3H-J:dfc\ MM«^-^^)l ag«l:©l5:il»T, i1&Sr (t 
[0 0 6 8] 

if, r (t, i) tf>i$im*i:fr!qjfc, 2Pg<£>#--7M ^-;vb-^^9-t ^Ki&£m*M 

Wit-t&l&Wi^K&oX* A-i?>y*fritfc r s m o o t h (t, l ) <k 

k> r S mo o t h (t, i) f-c, &zmm*MmLxMx.x^&-?'<x<D&.m<D7 % 

> (6. 4 s ec) W©^^I»atW^ £<&SHiifc, ±IB<a 

oth (r, 1) ( 1 ^ t) tft&mZ-KVPyXliZfrtf&o 

[0 0 6 9] 

±|BO i^:LWh7y ftfcSft «9 £ UEWOV * h it, M 2 fc^f V * h ffiH 
#S1 ltlB«$tL*o *frfr*fcO£LEWife5fe#IB:i 3 (is 'UfBttfftl 1 KIBtf S 

Oilftl)£LKra4:jK^tT-oOjK^«|i!)£LEffi*ft5e-t*o * LTtt-frJftfJ £ LEW 
ftgfgl $^tc*S6L/i|g^jK^ij£LKra*«SfcaiS03K^*fe«3£LKISi 
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[0 0 7 0] 





£<0tt'&*»>«LEWftfe*7 ! -?'/ (H3 0ST5) -e*±, HI 7fcJjc*-J:}fc, Wit 

^ggLEP^R P *i!E m ©ffiUfc # ft £ t V ;v - fcf > ^ $ tt « iTOli^ 9 ji. 
[0 0 7 1] 

~Cs e WffiSM^Ii, Bfratt±^*MKK^iS1-^.ii*^^^S:S^ 1 

JSL±©«»)iSbKIWCi 2 ~C 5 e ^#*E1"&^5^^ ^W7«^ 

Mx.(i\ C6©#»Elilfcilfcl>5ELKHI*^£te»#Ci e ^<Dm*)ML 

Ewo^^teat^js-f *5i*07^e^feis<a^c 1 2 a»*sfcv*5Hfc-?*>*o 

citLP>wM«^*^-c, t^f^^Tli, #i§E!H!fc*tJi&1-*«*<0?^£*fcl& 

RP2, R P 5 , RP6f fctSo HI 8i:^fi9^ $^SLtv^fSJ 

LEH^*tiSi-&tt'&«07gLEMRP 1 l^^"Cii, «*JOjR^*0iSUEBIRP 2 

<eo*iiEW^*i-*«MttlSW3'Ci 2 5:S«iati£tl)o ftis^oMM^ 
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